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Kyoungyong Cho, EUV Symposium, Kobe 2010 

Background 
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John J. Biafore, SPIE 2009, Vol.7273, 727343 

X1/14 fewer photons at EUV 

Photon comparison ArF vs. EUV 
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John J. Biafore, SPIE 2009, Vol.7273, 727343 

Shot noise impact on LWR 
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Roel Gronheid, SPIE 2011, Vol.7969, 796904 

Shorter acid diffusion and smaller LWR  

with low temperature PEB 

Acid diffusion impact on LWR 

Trade off sensitivity 
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ADI surface roughness dependence on  

acid diffusion length 

Surface Roughness  

on AFM Image 

Si 

Resist Polymer 

Acid contained TC 

Bake 60sec  

+ Develop 

Si 

Experimental 

0 

50 

100 

150 

200 

85 90 95 100 105 
Bake Temp (C) 

F
ilm

 L
o
s
s
 (

A
) 

RMS 3.6nm 

RMS 10.0nm 

Shorten the acid 

diffusion should 

achieve better LWR. 

  Roughness Increases 

as the acid diffusion 

increases.  

  This result indicates 

that the acid diffuses 

heterogeneously.   
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Surface roughness comparison  

between PAG blend and bound 

Si 

Resist Layer 
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Si 
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Bound PAG shows better roughness than that of blend at the same film loss.  

This result indicates that acid diffusion in bound PAG polymer film is more 

homogeneous, and result in better LWR.  

LWR 7.5nm LWR 6.4nm 
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Anion Bound PAG  

Methactylate  

PAG Blend  

Methactylate  

2007 EUV Symposium Sapporo  
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RoelGronheid, Patrick Willems, Frieda Van Roey(IMEC) 

PAG Bound Polymer Characteristics 

EUV interferometric exposure at PSI 
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PAG Modification 1st step 
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PAG Modification 2nd Step 

Bulky cation 
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Bulky cation bound PAG acid diffusion length 
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Bulky cation reduces OOB effect and 

outgas 
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PAG Modification 3rd Step 

Bulky anion / cation 
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Concept for advanced sensitizer design 

1) Higher ionization efficiency  

2) Improve LWR, prevent collapse 
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Greg McIntyre, et al,  

"Enhancing Resolution of the  

Albany ADT with Pupil Filtering“ 

EUVL Symposium, 2012 

Image contrast enhancement 
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LWR7.0 LWR6.2 

11.5% Improved 

Post development smoothing process 
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Summary 

 

1. Bulky anion / bulky cation of small diffusion PAG  

     with high loading to improve LWR 

     PAG is dominant for progress. 

2. Sensitizer and polarity control to improve LWR 

3. PW expansion by LWR improvement 

4. High contrast images to improve LWR 

5. Post development smoothing process to reduction LWR  
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